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Julie 1-5 . . . . . . . . . .  
Juuc ti-1U ......... 
Juue 11-13 ........ 
June 1f-20 ........ 
J U U Z  21-25 . . . . . . . .  

4!1.9 
39.3 
39.1 
40.0 
41.2 

n r n r  26-31.. ....... 45. s 

41i 4 ’ I  Juue 26-;0 

From these figures it would seem prnliablr that  the 01 
to the dust occulred nver this t)hqervatc)ry alJOll t  (11’ lief4 
June, which correqponds to t i  I elivity o f  fi\ e weeks instrwl o f  the h i \  
weeks above given. 

During the whole of the  s~con t l  half of  the year the astrouonlical trains- 
parency of the atmosphere waq mnch less than urui~l.  

One must be very careful not to inisinterpret tlie readings 
of tlie Arago-Dary actinometer. The correct theory of the 
action of this instrument was first given 1)y Prof. Williniu 
Ferrel in his menioir on the temperatnre of the Rtiiiospliere 
and earth’s surface, 1111. 3-4s. ‘6 Professiolinl papers of the Six- 
nal Service, No. 1111, lT’n&ington. 1884.” See nlso Ferrel’s 
“ Recent advaiices;” a150 Prof. Winslo\v Upton’s report on the 
actinometric observatious iii:ttle during the United States 
Eclipse Expedition to the Caroline Islands. dccorcling to 
Ferrel the insolation must, not  1)e measured b> the mere r e d -  
ing of the maximimi thermoiiieter, bu t  depencls upon both this 
and the difference between tlie bright and black bulb, and 
must be computed by the forniula 

iii wliich he assumes that the two coiijugnte thermometers have 
spherical bii1l)s. p1 is tlie relative a1Jsorling power of the 
bright bulb ab compared with the black bulb, nucl must be 
determined for each instriiiiient. / I  is the teiiiperature of tlie 
black bulb, is tlie temperature of the bright bulb, ,v is the 
constant, 1.0077, as cleterniinecl 1,s Dulong ancl Petit. Tlie 
following table, quoted froin Ferrel, illustrates the working 
of this formula: 

T’cdiws i!f 1 for tliffvrent ~ w l ~ s  of u/id H,. 
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ORIGIN OF AMERICAN COLD WAVES 
In a letter of January 2G to Prof. R. F. Stupart. the Editor 

I have just read an old excerpt from the C’cmr cl’8lene Sun. 
We have taken careful note of the clevelopnieiit of these cold waves in 

the Elondike, and it usually takes three weeks for them to travel dol\ n 
to the weather stations a t  Edmonton, Qu’Appellr, anti Havre. 

said: 

16-3 

I myself suppose that  the cold of cold waves is clue entirely to 
the radiation of heat from the lower strata of the atmosphere 
to  ground and to the clear sky overhead, as explained in my 
article on “Atmospheric radiation and its importance in niete- 
orology,” published in tlie American Journal of Science in 
1892, and reprinted in the American Meteorological Journal, 
rol. 8, p. 537. I suppose, tlierefore, that  :t cold waye may 
originate anywhere along tlie western slope of the Rocky 
Mountains, and its colcluess when it reaclies RIontana woulcl 
depeiicl on the slowness with which it hss moved southward, 
so that  it inny possibly be true that  the ver) coldest tempera- 
tures come with cold waves that  l l i ~ ~ e  taken three weeks to  
more from tlie Iilondike southward. I ain rather inclined to 
doul)t whetlier any of our cold waves, a t  least those worthy 
tlie iiaiue, orifiinate north of British America, but tlint they 
all begin x i t h  the clear air that  flows m e r  the northern part  
of the Rocky RIountain range. 

Uncler date of February 9, 1904, Professor St,upart replied 

I ani stunlying the question. nsiug the clntn from Dawson. Fort. Gootl 
n. Faur t Cli ti rch il I Ilorli Fa#? tory, Ei I111On tu 11: anil Winni- 
titlie I sliall Iiinlie t t i  s ~ n d  you sonietliing ftirtlier. I iini 
hat t h e  Ceriir (l’rllene Si in is astray in supl)osing that it 

as fol1on.s: 

CIU t he  1Tkll. ‘1 

till. \VI%thPl. tllr 

in the far northwest,. vr a t  least tliry have 1.iecome much iuore intense 
as they ap1)rowhed Ontario anil Quebec. 

Wit,li regartl t,o t,lie 1w1d uf cold waves 1:wiuy ent,irely ilur to  the rarlia- 
tion of tirat from the lower s t ra ta  of itt~tnosphere to  t,lie 1:1ear sky over- 

I can l in t  offer other esplauat,ion. hiit at t,he same time, I iloubt 
er it is tho f u l l  explanation. I s~ i i i e  winters Krent col~l  waves 
tt.ntly forin, wliile in other year wit,li Ilnronietric m i l  dour1 con- 
s as far as we can juilge almost i ,iit,ic;d, the resulting cold waves 

I (lo not believe i n  nioon or 1)lanrts liavitig any  n.l)l)recial)le effect on 
are relatively oniiiiporta,nt. 

the terrest.ria1 weat,her. Tlie sun itlolie is tl~i 1.w I 

t,here is now sonie ground for lwlief that the 11liys 
us itiforn~at,ion regardiug solar radiations which 
sonie of the Ilerplesiny problems in ineteorology. 

DESTRUCTIVE STORMS IN KENTUCKY, FEBRUARY 7, 
1904. 

By 1%. D. Hlissei-. Iuspertor. Wmther Uurrnu. 

_ _ _ _ ~  

Very sei-ere clestructire local stornis occurred a t  many places 
in Iieiit,ucky during the early moriiing hours of  February 7 ,  
1904. 

I n  several localities these storins assumetl the c,hxracteristics 
of a tornado. Occurriiig between 3 aiicl 5 o’clock in t,he morn- 
ing. when few people were awake, accurate clesc,ript’ion of the 
sky and c~louds are not obtainable, but  aii examination of t,he 
‘effec,ts of these st,orim shows that soiue of thein were tornadoes. 

While the season and time of clay were uot fsrorable to such 
storm&, tlie pressure and t,emperat,ure conclitioiis were  fnvora- 
ble. At 7 11. m. of February 6 there was an area of very low 
pressure c,entrnl orer  Illinois, with seconclary disturbances in 
Oklahoma and Colorado. These centers must hare  developed 
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greater energy clnring the night  of the 6th and concentrated 
just north of the Ohio River. 

At Louisville the barograph registered the least pressure, 
28.90 inches (actual), about 8:40 a. m. of the 7th. This was 
follometl by a sudden increase, amounting to  .15 inch within 
thirty niinutes. The temperature a t  Louisville a t  3 a. in. of 
the 7th was G 7 O .  very high for the hour and season. 

Thunderstorms, high wincls, a n d  hearg rains were general 
throughout the Ohio Valley during the same night. 

At Cecilian, in Harclin C'ounty, two churches and several 
smaller buildings were clestrogecl and ninny houses unroofed 
or severely daniagecl. One of tlie churches. a very suhstaiitid 
brick biiilding, was levelecl to tlie grouncl, with the exception 
of a portion of the front n:tll, which WIR left staiidiiig. The 
rectory, stancling within a fern feet of the cliurch. x i s  unin- 
jured. The other church wah :t lighter biiil(1ing. This \ \as 
entirely deinolishecl. e l  en tlie foiiiiilatioii stones being moved 
out of place. 

Tlie 
destructive part  of the htoriii lastetl less th:m fi\ e iiiiiiiites. 
The sky -:IS inky lktck,  exce1)t when li:<lited l ~ g  xilit1 fl:tslieh 
of lightning. 

Rev. a. J. Abell, of Bethlelieiu Ac:tdeiiiy, St. John, Harcliii 

rm of Fi.iIrunig 7 Iiasswl through tliv soutli+.a+t \iile i i f  

4 iilileb snritlieast # i f  h i e .  
.. c+eutral tiiiie. Tlir rain w a s  

fifteen iiiinutrs. The irei.tii)ii o f  tlie \.to1 
cilia mith north 610 en ; the I'"tl1 I I f  grr<tt 
iiiileh long itnil 241 jn i  n itlt.. Liglitiiiiiq \ 

ion in wliicli trees frll i s  s l i i j n i i  11)  t h e  

This occurred aliout 4:30 iii the iiiorning of tlie 7th. 

county. reports: 

In  Ohio County. about Y :45 the saiiie iuuriiiug, a siniihr 
storin struck the little village of Nitrro practically wi1)iiig. 
i t  out. The tow1 coiisistetl of almut ty resitlrnces :m,l 
six 1)uhiness houses, and of these not one ehv:ii)ed severe 
injury :tilt1 many were eiitirely tlestrogecl. The pit l i  o f  tliih 
tornado seems to h:tre extentlei1 froiii Duiidee to Narrows, :L 
distance of  about 3 iniles. 

I n  many other locnlities in the ceiitr:il aiitl iiortJierii 1mr- 
tions of the State clestriwtire storins occurred alwut tlle same 
tiiue. (ireat daiunge was clone to 1)iiilclings aiid iiiucli 1)rnp- 
erty destroyed, luit  strange to say no lives were hJSt. 

~ ~~ 

TORNADO AT MERIDIAN, ILL. 
The following is suiniiinrizecl froiii a report. accorii1i:tiiiecl 1)y 

a clipping from the C'niro Citizen, 1iy RIP. L r n i s  Redldiiig. nf a 
torii:do that  struck the resicleiice of the latter a t  RIeritliLtn, 
Ill., on Febrnnry 7. The fitiuily were awakened 1)y a clap of 
thunder. b L  the loudest I ever heard " a t  alwut 2 a. 111.. niid the 
tornado st,ruck the house n iiiiuute later n i t h  a roar like n train 
of cars. The builcling. which was two storieb and a half high 
and very substantially built. was lifted froin its brick founda- 
tions, turned arouncl, nncl clroppecl. All the other Lnilcliiigs 
on the place, with the exception of the barn, were wrecked, 
and portions of them were carried more thsn a mile :tn-:~y. 
An oak tree 40 inches in diameter was twisted into splinters. 
The storm moved from southwest to iiorthemt, over a path ten 
rods in width. The shape and motion of tlie cloucls coulcl not 
be observed, but  the maiiner in which the cl6bris was scattered 
indicates that  the wind had the whirling motion characterist,ic 

of tornadoes. 
exclusive of clamage to  the house, was about $3000. 

There was no loss of life, and the property loss, 

Meridian is about two miles east of Villa Ridge and 9 
iniles north of Cairo. The Weather Bureau office a t  Cairo 
reports a storm accompanied 11g extremely viv id  lightning and 
inoderate thunder. The wind reached a inasiinum velocity of 
66 iiiiles per hour a t  4:41 a. m., and consideralde clamage watB 
done. 

RAIN AT FREEZING TEMPERATURES. 
Jly E. I). Eniia;ii, Asiistnut o l ~ w r w r ,  Ihvlg~ ( ' i t ? ,  Knns .  

A s  illy repoits of r:tiii and freezing t,eniperatures :it 8 11. 111., 
Jauunry 1, aiid 8 a. iii., February 17, hare been cluestionccl be- 
c:~use of t,lieir nppzrent, incousistency. I moulcl report in de- 
tail the fcilluwing extract froiu t.he stat,ion rec,orcl: 

& f n u w y  1. IPJJ-Lig~it ,  iiiisty rain. amountiuy to .U2 o f  an int:h, fell 
frlriii 3:15 a. i n . .  taj S:45 11. iii., si:veiity-fift,h nirritliali tililr, t,he luasimum 
teiiiileratiire diiriiig the entire dur;tt,i~on o f  the atllrin lrring 83". \j-Iii]e it 

a iiircttrr o f  c~nnsideralile gliffit.ulty, ))lit, clearing weat l ler  

~~ 

e;r rt 11'5 hll rfa w. 

FORMATION OF CLOUDS OVER LAKE MICHIGAN IN 
WINTER. 

. I€.  LEE, I::u.iuw, \ \ i s , ,  Iir1,riiary 14, I !NM 

The inflnence of laker; on local climate has Leeii frequently 
referred to in t,lie Mi INTHLT WE.ATHEH RETIEW.' Tlie following 
reinarks contniiie(1 in a let,t,er to Prof. Frank H. Bigelow froiu 
Rev. Charles H. Lee, of Racine, Ts'is., untler date of February 
14, 1!)04, throw additional light uptm the mlJject,, since tliis 
clnrefnl observer has watchetl tlie foriliation of cloucls over the 
lake as almerrers can not clo :it stations farther east,, lbecaust: 
so iuuch of the tiiue they are enveloped in the cloucls: 

rigliteen Iionrs IJt'fCIrr the nort,lieast siirface current is estaLlishec1. Onct? 
or twice it. l:+sted only a short time, the wind backing again tu the north- 

I I D W  things are ped i :w ,  the lnke h ing frozen wiiolly over for 
ant1 fish ducka, which aro 

mist,arvatiuii and come ashore in Hocks to  st tack Karhage 
1 sewer openings, and pat,het,ically hunt IwsdJlt: air-holes. Tes- 

' S e e  BIonthly Weat,her Review, 1831, Vul. SSIS, pp. 422 and 5G3; 1892, 

t l )  the otter confusioii of  gull 

- ~~ - 

Vtll. sss, p. 135, 


